Study objective-The aims were (1) to compare all cause mortality in population samples of different cultures; and (2) to cross predict fatal event by risk functions involving risk factors usually measured in cardiovascular epidemiology.
Abstract
Study objective-The aims were (1) to compare all cause mortality in population samples of different cultures; and (2) to cross predict fatal event by risk functions involving risk factors usually measured in cardiovascular epidemiology.
Design-The study was a 25 year prospective cohort study. The prediction of all cause mortality was made using the multiple logistic equation as a function of 12 risk factors; the prediction of months lived after entry examination was made by the multiple linear regression using the same factors.
Population samples-There were five cohorts of men aged 40-59 years, from Finland (two cohorts, 1677 men), from The Netherlands (one cohort, 878 men), and from Italy (two cohorts, 1712 men).
Setting-The Finnish cohorts came from geographically defined rural areas, the Dutch cohort from a small town in central Holland, and the Italian cohorts from rural villages in northern and central Italy.
Measurements and main results-All cause mortality was highest in Finland (557 per 1000), and lower in The Netherlands (477) and in Italy (475). The solutions of the multiple logistic function showed the significant and almost universal predictive role of certain factors, with rare exceptions. These were age, blood pressure, cigarette smoking, and arm circumference (the latter with a negative relationship). Similar results were obtained when solving a multiple linear regression equation predicting the number of months lived after entry examination as a function of the same factors. The prediction of fatal events in each country, using the risk functions of the others, produced limited errors, the smallest one being -2% and the largest +11%. When solving the logistic model in the pool of all the cohorts with the addition of dummy variables for the identification of nationality, it also appeared that only a small part of the mortality differences between countries is not explained by 12 available risk factors.
Conclusions-A small set of risk factors seems to explain the intercohort differences of 25 year all cause mortality in population samples of three rather different cultures. Zutphen is a small town in the centre east of The Netherlands where a statistical sample of 4/9 of all the resident men in the specified age was enrolled.
Crevalcore and Montegiorgio are two small rural villages located in Northern and Central Italy respectively, where all men of the specified age range living or resident for at least five years were recruited. For the estimation of the predictive power of entry levels of risk factors on mortality the multiple logistic model was employed. 25 The coefficients of the solutions on the national pools were then applied back to the original data (risk factors) in the same and different groups. The sum of the individually estimated probabilities was used as predicted number of events.
Another solution of the multiple logistic function was solved on the pool of all the cohorts and at the same time adding dummy variables for the identification of the nationality.
Finally a multiple linear regression model was also solved including the number of months lived after the entry examination as dependent variable, and the same 12 risk factors as predictors of the duration of survival. Table I gives the age adjusted death rates from all causes in 25 years in the five cohorts.
Results

DEATH RATES AND LIFE EXPECTANCY
All cause mortality rates show large differences. The rate in East Finland is higher than any of the others (p<0 001). Among the other possible comparisons, only West Finland and Montegiorgio differ significantly from each other (p < 0-05). When comparing the national pools it appears that death rates in Finland are higher than in Italy and in The Netherlands (p <0 001). No significant differences were found between Italy and The Netherlands. Figure 1 gives the breakdown of the major causes of death within total mortality for each of the cohorts. Coronary heart disease seems to be the most variable condition among the six groups considered. A large proportion of total mortality differences is therefore explained by coronary heart disease mortality, which follows almost the same rank as total mortality. If coronary heart disease rates are subtracted from all cause rates, the differences between the five cohorts become decisively smaller, with residual non-coronary heart disease rates of 310 per 1000 in East Finland, 317 
The observed cases were compared with the cases predicted by their own coefficients (self prediction), and with the cases predicted by the coefficients of the other two countries. This operation allows computation of the amount of overprediction or underprediction made by different sets of coefficients derived from different sources.
The numbers of cases actually observed and the numbers self predicted are rather close (table III) The relative risks between different strata of estimated probabilities were rather similar when All the other factors appear only sporadically as important predictors of all cause mortality, but more commonly in the two Italian cohorts than in the others. On the other hand arm circumference was inversely related to all causes of death in Zutphen, the two Italian cohorts, the Italian pool, and the Finnish pool. Arm circumference, after subtraction of the contribution of skin and subcutaneous tissues, can be regarded as an indicator of muscular mass and thus one facet of physical fitness. It is also moderately correlated with the physical activity rating. The other anthropometric measurements do not play any important role in predicting all cause mortality.
In general the universality of some factors, such as those identified in this paper, is largely recognised by those few studies which have shown an interest in all cause mortality.91213152129 
